Abstract A family is reported in which four of five adult patients with Becker muscular dystrophy (BMD) also have schizophrenia or related spectrum disorders. Although the estimated lod scores are not sufficient to conclude the existence of linkage between BMD and schizophrenia, it is suggested that there may be an association between these two disorders. Two alternative hypotheses are proposed to explain such an association: (1) the existence of a susceptibility locus for schizophrenia and spectrum disorders on the short arm of the X chromosome at Xp2l; (2) that these psychiatric disorders may result from an abnormality in the expression of the dystrophin gene in the brain.
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A genetic component for schizophrenia is widely accepted,' but its mode of inheritance remains unclear. Linkage studies of psychiatric conditions with polymorphic genetic markers have provided contradictory results to date. Autosomal dominant inheritance with reduced penetrance has been suggested as a possible mode of inheritance for schizophrenia. 23 Evidence for a susceptibility locus on chromosome 5 in the region q13-15 in Icelandic and English pedigrees4 has been reported, but was not supported by studies of other pedigrees.>" Genetic heterogeneity may explain such disparate findings, but recent reanalysis with new polymorphic markers in that region suggest that it was a false positive result. 12 The possible association of schizophrenia with other genetic disorders has been discussed previously,'3 but little is known about the occurrence of psychiatric disorders associated with the X linked recessive conditions Becker and Duchenne muscular dystrophy (BMD and DMD). Both are disorders characterised by a progressive muscular degeneration and weakness. They are caused by the absence (DMD), or hypothesis, however, has not been accepted by others38 and would not explain the apparent association of schizophrenia and BMD, since the dystrophin locus at Xp21 is not linked to the pseudoautosomal region of the X chromosome, although modification of this hypothesis may allow for partial X linkage. 39 The most likely explanation for the apparent cosegregation of schizophrenia spectrum disorder with BMD in this family is chance, as the lod score is less than the accepted level of significance for X linked disorders. Should this not be the case, we propose two hypotheses.
(1) A susceptibility gene for schizophrenia is located at Xp2 1, linked to the dystrophin locus. If so, the gene for BMD would simply represent a polymorphic marker. Mutation (or mutations) at or near the BMD gene could have precipitated the schizophrenia in susceptible subjects.
The presence of BMD and leprosy within the family, both serious and incapacitating diseases, would contribute to an unfavourable environment and could precipitate depression, alcoholism, and other psychiatric disorders. Alternatively the existence of the psychiatric disorders could be the result of a high polygenetic loading. The polygenes responsible for the milder psychiatric disorders may be necessary for the development of schizophrenia and could be located anywhere in the genome. 44 A known characteristic of schizophrenia is decreased reproduction by affected subjects. 45 Interestingly, this was also observed by us for BMD in a recent study in which we analysed the reproductive fitness in males affected by autosomal recessive limb-girdle muscular dystrophy (LGMD) as compared with X linked BMD.4647 While in LGMD the fitness was almost normal (f= 098), in BMD it was greatly reduced (f=0 12). Since the physical disability is similar in the two conditions this would not account for the observed differences in reproductive performance. One possibility is that the reduced fitness in BMD could be because of psychological problems in relating to the opposite sex, similar to those observed in schizophrenia.
An isoform of dystrophin, the DMD/BMD product, has been found in the mouse brain,4849 and its relation to intellectual function is currently under investigation.'850 Results from such studies may provide important data for supporting our second hypothesis.
In conclusion, the apparent cosegregation in this family between Becker muscular dystrophy and schizophrenia, if true, could either be the result of a gene contributing to the mental disorder, linked to the BMD/DMD locus, or alternatively a mutation in the dystrophin gene resulting in a direct effect on the brain. 
